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INTRODUCTION. 


Punto opinion has been so strongly pronounced with 
regard to Technical Instruction, that it is unnecessary to 
say anything in its favour here. 

This little work is intended to meet the requirements 
of the Science and Art Department as contained in their 
minutes on Manual Instruction, lately issued. The writer 
has had special facilities for acquiring a thorough practical 
knowledge of the subject, and the work is the result of 
actual experience in teaching in his own school. 

The cost of establishing classes in Manual Instruction 
in Elementary Schools is not so great as may be at first 
supposed, provided the school possesses tho necessary 
accommodation for a workshop. ‘The cost of a set of tools 
sufficient for the use of twelve boys is about £12, whilo 
the three benches necessary for that number of boys, and 
similar to the one described, would cost about £6. The 
cost of material has been carefully considered, and the 
lessons so arranged that where possible the material used 
in one lesson is made to serve for a future lesson. 
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The timber should be “mild,” of good sound deal or 
pine, and free from. knots and shakes, It is better to 
pay a little more to obtain this, as inferior timber cuts 
greatly to waste. 

Full-size drawings of each piece of work must first be 
made, and the work tested as it progresses. 

Some practice will first of all be necessary to accustom 
the pupils to the use of the saw and the plane, so that 
they can cut out and plane’ up a piece of stuff true to 
given dimensions. This accuracy is, however, necessary 
before they are allowed to go on with the more advanced 


work. 


INSTRUCTIONS BY THE SCIENCE AND 
ART DEPARTMENT. 


Form 813. Manual Inst. 


Department or Scrmnce anp ArT or THE CoMMITTED 
or Counc on Epvcation, Lonvon, 8. W. 


At South Kensington, the 5th day of June 1890. By 
the Right Honourable the Lords of the Committee 
of her Majesty’s most Honourable Privy Council on 
Education. 


1. My Lords consider the Minute of the Rules for 
Granting Aid to Drawing in Elementary Schools. 

2. With a view to develop this instruction in a 
practical direction, and to assist and encourage the forma- 
tion of classes for Manual Instruction, grants will be made 
by the Department of Science and Art towards the main- 
tenance of such classes in connection with Elementary 
Schools teaching Drawing under the foregoing rules ; or 
jn connection with organised Science Schools under § 27 
of the Science and Art Directory. 

3. The instruction must be— 

(a) In the use of the ordinary tools used in handi- 
crafts in wood or iron ; 
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(2) Given out of ‘school hours in a properly fitted 
workshop ; and 

(c) Connected with the instruction in drawing : that 
is to say, the work must be from drawings to 
scale previously made by the students. 

4. The instruction may be given by one of the regular 
teachers of the school, if he is sufficiently qualified ; if not, 
he must be assisted by a skilled artisan. 

5. The work of the class will be examined by the local 
inspector of the Department, accompanied, if necessary, 
by an artisan expert, on the occasion of his visit to ex- 
amine in drawing. 

6. If it appears that the school is properly provided 
with plant for instruction, and that the teaching is fairly 
good, a grant of 6s., or, if excellent, of 7s., will be made for 
every scholar instructed, provided («) that he has passed 
the Fourth Standard; (2) that he has received manual 
instruction for at least two hours a-week for twenty-two 
weeks during the school year; (¢) that a special register 
of attendance is kept; and (d) that each scholar on whom 
payment is claimed is a scholar of the day-school, and has 
attended with reasonable regularity. The grant may be 
reduced or wholly withheld at the discretion of the De- 
partment, if it appears that the plant is insufficient or 
that the instruction is not good. 

7. The managers of the school must inform the Depart- 
ment of Science and Art as soon as manual instruction is 
commenced in connection with their school. 

8. If the grant be made for a period other than a year, 
the grant will be increased or diminished by one-twelfth 
for each month more or less than a year. 


By order, 


J. ¥. D. Donwetty. 


SCIENCE AND ART DEPARTMENT. 


Circular Letter 41. Manual Inst. 


DEPARTMENT OF SOIENCE AND Art oF THE COMMITTEE 
or Counc, ox Epucation, Lownpon, 8.W. 
18th June 1890. 


Sm,—Referring to the minute of the 5th June 1890 
giving aid for Manual Instruction in Elementary Schools, 
Tam directed by the Lords of the Committee of Council 
on Education to state that the restriction in § 3 (b)—that 
the Manual Instruction shall be given out of school 
hours—does not prevent this instruction being included 
in the time-table of the school, provided that the time 
devoted to Manual Instruction by any scholar, for the 
purposes of the grant from the Department of Science and 
Art, does not include any part of the two consecutive 
hours of instruction in the subjects of theEnglish and Scotch 
Codes requisite to constitute an attendance ; or of the four 
hours a-day secular instruction requisite under the rules 
of the Commissioners of National Education in Iveland.— 


I am, sir, your obedient servant, 
J. F. D, Donnetty. 


Circular 44. Manual Inst. 


DeprarTMENT OF SclENCE AND Art oF THE CoMMITTEE 
or Counom on Epucatioy, Lonpoy, SW. 


Suggestions for Manwal Instruction. 


The Lords of the Committee of Council on Education 
desire to leave the managers of schools as free as possible 
in formulating the course of Manual Instruction to be 
given under the minute of the 5th June 1890, for grants 
from the Department of Science and Art ; provided that 
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this course be adapted to teach the use of tools employed 
in handicrafts, not-so much as an initiation in a special 
handicraft as a disciplinary educational course to train 
the hand and eye to accuracy by a progressive series of 
exercises connected with freehand drawing and drawing 
to scale. As, however, many questions have been asked 
as to what precise form of instruction should be followed, 
the following observations have been prepared. These 
must, however, be considered more in the light of suggest- 
ions than regulations :— 

Before commencing to work with tools, it will be found 
very useful to practise the children in cutting out and 
putting together solid models in cardboard or paper from 
plane projections (known technically as “nets”). 

All work with tools must, as stated in the minute, be 
from-careful full-size drawings prepared by the scholar, 
the dimensions being taken off this drawing in the 
workshop. 

The tools required for the early stages of manual 
instruction in carpentry are the saw, the plane, and the 
chisel. he construction and mode of use of these tools, 
the proper methods of sharpening them and of keeping 
them in good working order, should form the subjects for 
preliminary lessons. A great variety of exercises may be 
arranged, suited to the strength and ability of the scholar, 
in the use of these tools, which will give an elementary 
knowledge of the principles of construction, and at the 
same time teach accuracy and carefulness. 

Clear ideas respecting the various kinds of hard and 
soft woods, the growth and structure of wood, its fibre 
and grain, may be given by means of a small collection of 
the different descriptions of timber commonly used in 
carpentry, with longitudinal and cross sections. 
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The earlier exercises should include some such as the 


following :— ; 
Sawing off across the grain of the wood, and sawing 


along the grain of the wood, blocks and strips of given 
dimensions taken from a drawing prepared by the boy 
himself from a model, and having marked on it the re- 
quired dimensions. Many varieties of tenon and of halved 
joints canbe made in the rough by the saw alone. : 

The use of the plane can be commenced by planing 
small surfaces about 9 inches in width, and then planing 
down strips to a given thickness. ‘The planing of two sur- 
faces at right angles to each other, the preparation of a 
right square prism and of a hexagonal prism, and the 
construction of a straight-edge with bevelled edges, can 
follow. ; 

The joints used by carpenters form a valuable series of 
the use of the chisel may be learnt ; 


exercises in which : 
, of mortise and tenon, 


such as the various forms of halving; ; 
notching, dowelling, dovetailing, groove - and - tonguing, 
and scarfing with keys or wedges. The teacher should 
draw up a complete series of simple and graduated 
exercises for the early stages, which all members of the 
class should execute in turn. No attempts should be 
made at first to construct small articles of furniture. 

The proper use of nails and screws should be explained 
and practised till a fair measure of accuracy has been 
attained. 

So far the instruction does not involve the use of 
If the workshop is provided with a 
might be 
g, but this 


curved surfaces. ° 
jes of exercises 
lathe, another graduated series 


arranged to include the simpler forms of turnin; 


is not insisted on. 
There should be not less than four feet run of bench 
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for each boy under instruction, and he should have a 
space of at least two feet in width in front of the bench. 
‘The room should be well lighted and ventilated, There 
should be a bench and set of tools for the use of each 
scholar when under instruction, with a proper place in 
which to keep them, each bench being provided with a 
wood or metal vice, as the case may be. A teacher cannot 
properly direct the manual instruction of more than about 
twenty boys at one time. 


By order, 
J. ¥. D. Donnetty. 


TOOLS 


1 trying-plane. 
12 jack-planes. 


12 smoothing-planes. 


12 2-feet rules. 
12 4}” squares. 
12 gauges. 
12 mallets. 
6 hammers. 
6 tenon-saws. 
4 hand-saws. 


12 firmer chisels, 2”. 
2 0 ee 


REQUIRED. 


12 firmer chisels, $”. 
1 on nv 
12 ow " . 
12 4 " a 


1 plough. 
1 set match-planes. 
1 mortise-gauge. 
1 grindstone. 
3 oil-stones. 
12 bradawls. 
1 glue-pot. 
2 sawing-stools. 


wooDWORK. 


CHAPTER I. 
GRINDING AND SHARPENING. 


Ir is important that the pupils should early be 
taught to grind and sharpen their chisels and plane- 


jrons. The angle at which cutting-tools are ground 
depends on the hardness of the material on which 
they are used. For softer wood, such as pine and 
deal, the angle is 25°, and the finished or sharpening 
angle 35°. 


Commence by holding the chisel by the handle 
in the right hand, pressing the cutting-edge on the 
stone with the left, and holding the tool in the 
position marked A (fig. 1), the grindstone moving 
in the direction of the arrow. Gradually raise the 
tool to the position B as the ground surface as- 
sumes the proper angle. The operation is complete 
when this reaches the cutting-edge. Tt must now 
be completed by sharpening on the oil-stone. 
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During the process of grinding the stone must be 
wetted, the water serving the purpose of keeping 
the tool cool by counteracting the heat produced by 
friction, and also of removing particles of stone and 

steel, which would 

Ss =B otherwise fill up the 

pores of the stone 

and render it useless. 

When not in use the 

Fig. 1. stone should not be 

kept in water, or 

the part so immersed will become soft, and will 

consequently wear’ away quicker than the other 
parts. 

The angle at which the tool is applied to the oil- 
stone is somewhat different from that used with the 
grindstone. The tool should be held in the right 
hand, the necessary pressure being applied by the 
left hand, and in this way drawn backward and 
forward on the stone until the proper cutting-edge 
is obtained. It will require some practice to keep 
the tool at the same angle while doing this, and so 
prevent the edge becoming rounded and its keen- 
ness impaired. In the process of sharpening a 
slight scarf will be produced on the cutting-edge, 
which can be removed by rubbing the flat side of 
the iron on the stone, as indicated in fig. 2,3. In 
doing this, however, great care must be taken not to 
produce a bevel on that side. 
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Oil-stones are distinguished by the character of 
their grain. Those of very fine grain are slow in 
their action, but pro- 


duce a very keen 
edge. The coarser- 
grained stones cut 
more rapidly, and Fig. 2 


produce the best 

edge for carpenters’ tools. The stones are kept in 
a wood case, and well oiled with salad-oil, which 
must not, however, be allowed to thicken on the 
stone. Constant use causes the oil-stone to be- 
come worn and hollow in the middle, and it will 
pe necessary to “true” the surface, This is done by 
sprinkling wet sand on a flat ‘and level ‘surface and 
rubbing the stone over it, the direction of the stone 
being constantly changed to correct any unevenness 
that may occur. 


CHAPTER II. 
SAWS. 


Saws are subject to two forces, the thrust forward 
and the pull backwards. The former is preferable, 
as giving greater efficiency; and to meet this, and 
prevent the blade bending under the thrust, it is 
made to taper towards the point, the wide part to- 
wards the handle being also made thicker than at 
the point. 

To give the saw clearance and prevent it bend- 
ing in the cut, the blade is made thicker at the 
teeth than at the back. As this is not found to be 
sufficient, the teeth are slightly bent alternately to 
the sides. This is called “set.” For hard woods 
very little set is required; but when soft woods are 
used, the fibres not being cleanly cut by the teeth, 
the set has to be increased or the saw bends. 

The saws in general use are known by the names 
rip, cross-cut or hand, panel, tenon, and dovetail. 
The size of the teeth is expressed by stating the 
number per inch. 

Rip-saws (fig. 3) are used for cutting with the 
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grain, and ‘are about 24” or 26” long in the blade, 
with four or six teeth to the inch. These saws 
remove a larger amount of the niaterial than other 
saws, and it is conse- 
quently advisable when 
coming to a large knot 
to use a hand-saw till 
the knot is passed, or it 
will probably be knocked 
out by the force of the thrust. It will be noticed 
that the advancing face of each tooth is at right 
angles to the edge. The keenness of the saw 
might be increased. by making this angle larger, 
and consequently making each tooth sharper; in 


fact, more resembling the cutting-edge of a chisel. 
But this could only be done by weakening the tooth, 
a thing not desirable when it is remembered that 
the tooth must be made of softer material than 
that of a chisel, in order to admit of being filed 
and bent for “set,” 
and that it belongs 
to a tool subject to 
much rougher use 
than a chisel is. 

Cross-cut saws (fig. 
4) are used for cutting across the grain, and are 


necessary because the large teeth of rip-saws would 
only tear instead of cut the fibres of the timber. 
The teeth are smaller, running to-about 10 to the 
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inch, and form an equilateral triangle. The teeth, 
too, are filed so that the point of each is on the 
opposite side to that of the next tooth, as shown 
‘in end view. On holding the saw to the light and 
running the eye along the teeth, every alternate tooth 
has its point in a line with }, and the others with a. 

The panel-saw is similar to the above, but has a 
larger number of teeth. 

The tenon-saw has teeth similar to those of the 
cross-cut saw, except that the advancing face is 
brought forward, so that it more nearly approaches 
the shape of teeth of the rip-saw. This is done 
to increase the efficiency of the saw when used with 
the grain. It generally has twelve or fourteen teeth 
to the inch, it euts cleaner than a panel-saw, and 
consequently it is used for smaller and more exact 
work. The blade is of uniform thickness, and is 
strengthened by having a brass or iron rim to back, 
This, however, limits its action to the depth of the 
blade. ; 

The dovetail-saw is similar to the tenon, but is 
smaller, and has a larger number of teeth. 


-OHAPTER III. 


PLANES. © 


Tue planes in common use are, the jack-plane, the 
trying-plane, and the smoothing-plane. The bottom 
of the plane is called the face, the opening the 
throat, and the opening at bottom the mouth. The 
jron is usually fixed at an angle of 45°, but for hard 
woods this is increased to 60°. The smoothing- 
plane is about 8” long, jack 14", and trying-plane, 
99" to 26". The straightness of the surface planed 
depends on the length of the plane. The jack-plane 


‘is used for planing down rough and uneven sur- 


faces, which may then be smoothed with the smooth- 
ing-plane. It will easily be seen that the shortness 
of this plane makes it follow the hollows and ridges 
in the material. ' 

Two irons are used, a cutting-iron, and a cup or 
“pack” iron (fig. 5), Which is set a little back from 
the cutting-edge. The distance varies, and may be 
as ‘small as y,” in smoothing and trying planes, 
to #” in jack-planes. The action of this iron is to 
break the shaving as soon as it is cut. 
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The jack-plane being used to cut off thick shav- 
ings, it follows that, if the iron is ground square, 
the plank will show rectangular grooves along its 
surface. To avoid this, 
the iron is slightly 
rounded in grinding. 
This is not the case 
with smoothing and 
trying planes, the 
shavings from which 
are very thin. ‘Their irons, therefore, may be 
ground nearly square, the corners only being 
slightly rounded. 

The efficiency of the plane in producing a smooth 
surface depends largely on the mouth, A wide 
mouth prevents the shaving being broken by the 
back iron, and produces rough work. 

To set the plane in working order, after adjusting 
the back iron to the proper depth, insert the double 
iron in plane, holding the same in position with the 
thumb. By sighting along the face of the plane, it 
will be seen when the cutting-iron projects to the 
proper distance. Now push in the wedge: a slight 
tap will be sufficient to make it hold with proper 
firmness. If too much iron is found to project, a 
slight blow on the front end of the plane will rectify 


it; if not enough, a similar tap on the iron will bring 
it out to the required depth. To remove the iron, 
turn the plane with its face upward, hold the iron 
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with the left hand, and, with the right hand holding 
the end of the plane, knock it smartly on the bench. 
This is sometimes done by striking the end of the 
plane with a hammer, but as this disfigures the plane 
it should be avoided. Great care is necessary in 
handling planes, and for this reason the wedge should 
not be knocked in too hard. Indiscriminate knock- 
ing and hard usage tend to render the plane untrue, 
and consequently unfit for working. 

All planes, especially new ones, have a tendency 
to warp, and as a very slight warp prevents them 
working, when this takes place the face must be 
trued up. This is done by fixing the plane in the 
vice, with face upward, and putting the winding- 
strips on. It can then easily be seen where the 
fault is. The face must then be shot until the 
winding-strips show that it is perfectly true. 

New planes should have a good oiling with linseed- 
oil before they are used. 


mmm 
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CHAPTER IV. 
TIMBER. 


iv the trunk of a tree is cut through, each section 
will show a number of consecutive rings, with lines 
radiating from the centre. The former vary in 
thickness and colour, and denote the growth of each 
season, one ring being formed each year. The latter 
are called the medullary rays, and they bind together 
the rings marking the growth of the tree. The centre 
of the tree is dense and hard, and is called the heart- 
wood; the outside is the sapwood, and through this 
the circulation of the sap takes place. 

The proper time for felling trees is when they have 
reached maturity, the age . differing with different 
trees. Oak reaches maturity at about a hundred 
years, pine from seventy to a hundred, ash and elm 
from fifty to a hundred. If felled before maturity 
is reached the tree will not have reached its full 
strength and density, while after that age the tree 
begins to decay. 

Timber is subject to shrinking and swelling. The 
former occurs as the timber dries and loses moisture, 
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and the latter as it absorbs moisture. The softer 
the wood the greater the amount of swelling and 
shrinking, according to the variations of atmospheric 
influence. 

Timber is also liable to warp—that is, it changes 
its shape, or twists. “This is due to unequal shrinking 
and swelling. If planks are cut out of a tree, they 
have a tendency to warp as shown in fig. 6, and if 
square rafters are cub they will warp according to 
the position of the tree from which they are cut. It 
is therefore necessary in planing up planks that 
winding-strips should be used 
to ascertain where the plank 
twists, so that it may be 
planed out of warp or “ wind- 
ing.” When the timber is WK Se, 


planed up it jas a fresh ten- 


dency to ‘warp, owing to the 
opening of the pores with the 
plane; and if it is left to itself with the flat surface 
exposed, it tends to become concave, by reason of 
one surface being more exposed than the other. 
Jt should be stood either on one edge or one end. 

By seasoning timber we mean driving out the sap. 
This may be done either by natural or artificial 
means. In natural seasoning, which is the better 
method, the timber should be thoroughly exposed to 
the air, but protected from the-sun and rain. From 


two to four years is required to season timber by 
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this method. It is seasoned artificially by subjecting 

fo} 
it to a high temperature. This operation may be 
performed in a few days. 


Mahogany 


is a hard close-grained wood that’ shrinks very little 
and warps less than any other timber. It takes _ 
very fine polish, which makes it valuable for cabinet- 
work. It is durable when kept dry, but does not last 
long when exposed to the effects of weather. It is 
not attacked by worms. It is imported into this 
country chiefly from Honduras, Cuba, Jamaica, Spain, 
and South America. The timber is best when arses 
on a hard, dry, and rocky soil. That from Taine 
1g grown mostly on moist land, and is generally of 
inferior quality, being soft, coarse, and spongy. 
Mahogany from Ouba is of a superior kind, nil ce 
darker in colour, and sometimes beautifully figured. 


Oak 


is characterised by its hardness, density, and dura- 
bility, and by its power to withstand the effects of 
exposure to the weather. It is often used under- 
ground, or even under water, and is largely ysed in 
the construction of ships. 


Ash 


is one of the most useful of our British trees. It 
grows very rapidly, but exhausts the soil very much, 


BIRCH—BEECH—TEAK. QT 
The timber it yields is hard, close-grained, and 
tough, and is used for handles of axes and spades, 


spokes of wheels, &c. 


Birch. 


The European birch is not much va 
timber. Hoops, bowls, spoons, &e., are made of it, 
as well as other articles in which lightness without 
much durability is required. 

Of the American birches the paper or canoe birch 
is the most valuable. Its wood is often used in 
cabinetmaking, but it soon decays if subjected to 
alternate dampness and dryness. The bark is the 
most durable, and will often be found quite sound 
when the interior has rotted away. It is used 
for making canoes, thatching log-houses, &e. The 
American black birch yields a very valuable wood, 
being hard and close-grained. 


lued for its 


Beech 
is extensively used in boat-building, for work under 
water, carving, and for other purposes where strength 


and durability are required. 


Teak 


is a native of India, Burmah, and Ceylon. 


It 
emarkable for the 


size of its leaves, whiclr are from 12” to 24” long 
and from 8” to 16” broad. It is very valuable in ship- 


grows to an immense size, and is r 


28 * -woopwork, 


building, and is called the oak of the East. The 
wood is light, straight-grained, and easily worked, 
yet strong and durable. It is soon seasoned, and, 
from containing a resinous oil, is found to resist 
the action of water, as well as of insects of all 
kinds. 


Fir. 

Species of this tree form four very natural tribes, 
of which the following may be taken as represen- 
tatives: silver fir, Norway spruce, larch, and cedar 
of Lebanon, and the quality of timber derived from 
these trees varies very much. That from the first is 
of little value, being neither sound nor durable, and 
it is only used in the manufacture of laths and other 
coarse indoor work. Its bark, however, is valuable 
for tanning, and when mixed with oak is better than 
oak-bark alone. The Norway. spruce fir is a native 
of the mountainous part of north Europe. It yields 
a wood of a white colour, with a fine even grain, and 
is very durable. It is known in the market as 
white or Christiania deal. A species of this tree, 
known as the Abies Douglasii, or Douglas fir, is 
found in the immense forests of North America, 
and attains a height of from 100’ to 180’, with a 
diameter of from 2’ to 10’, It yields a wood heavy, 
firm, of deep colour, with very few knots, and very. 
little tendency to warp. The larch is a native of 
middle Europe, Russia, and Siberia, and has been ex- 
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tensively introduced and cultivated upon the barren 
and exposed districts of England and Scotland. 

The cedar of Lebanon, although not attaining a 
very great height, has huge outspreading branches, 
each of which is almost a tree in itself. The wood 
is very close-grained, and takes an excellent polish. 
It is very durable, and so resinous that laths of it 
are used for candles.. A similar tree, known as the | 
sacred Indian fir, and which is found in Nepaul and 
Thibet, also yields a very durable wood. Pieces 
have been discovered which have formed parts of 
a bridge and been under water for four hundred 


years. 


Elm. 


The elm, on account of the ease with which it may 
be cultivated, is perhaps the most common tree of 
Europe. The timber, however, is very apt to shrink 
and warp, and is liable to the attacks of insects, | 
which prove very destructive to it. A great recom- | 
mendation of this tree is its endurance of a smoky 
atmosphere, and its power to thrive near a large 
city. The fine elms of some of the London squares 
and parks are a testimony to this fact. The wood, 
which loses a great deal in seasoning, is of a brown- 
ish colour, hard, fine-grained, and withstands the 
action of water. On this account it is used in 
the making of pumps, water-pipes, the keels of 
ships, &e. 
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Pine. 


There are many varieties of this tree, nearly all 
yielding timber valuable for manufacturing purposes. 
The Scotch pine furnishes what is known among 
carpenters as red deal. The yellow pine, a wood of 
similar texture though differing in colour, is a com- 
inon inhabitant of America, Both these woods are 
highly prized; they are easily worked, very durable, 
light, and clean. Pitch-pine, also a native of America, 
is a close-grained, hard, and durable wood. It is 
largely used in shipbuilding and cabinetmaking. 


CHAPTER V. 


CARPENTERS BENCH. 


A pencu (fig. 7) 10’ long and 2 11” wide will 
provide sufficient accommodation for four boys. 

Directions.—Prepare six legs, 7” x 24" x 2/74", and 
frame together as shown in fig. 8, the top rail being 
9” x1” and the bottom 3x2". Allow for the face- 
board on each side to be bevelled into the leg. This 
will bring the front flush and give greater rigidity to 
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the bench, The top should he screwed on, and may 
consist of four boards 9”x1", or the two outside 
boards may be 9"x1}". 

For the vice (fig. 9) a piece of red deal 73" x 2" 
forms a very good jaw, and should be provided at 
bottom with fillet to work in box fastened to leg. 
A wooden screw which has been well blackleaded 
is best, the serew-block being screwed on to inside 
of face-board. 

For bench-stop a piece of hard wood 2” square 
may be let in through top of bench and made to 
work between fillets nailed on. This can be raised 
or lowered as required, and will save some damage 
to tools, 


CHAPTER VI. 


MODELS IN CARDBOARD. 


‘A cours of lessons in making models from card- 
board will be of very great service in training boys 
to neatness and accuracy of work, and in enabling 
them to form correct ideas of the views of models in 
different positions. It will be especially useful, too, 
in enabling them to grasp the idea of sections. A 
complete set of these models, showing sections, can 
be easily made, and will be found to be of the greatest 
assistance in teaching solid geometry to Standard 
VI. 

A few drawings are given (figs. 10-17), showing 
the shape the cardboard must be cut. 

Directions-—Cut the edges clear with a sharp knife, 
and cut half through the dotted lines, fold over into 
shape, and join the edges by gumming thin strips of 
paper over them. The models may be made to any 
size, A cube of 3” or 4” sides will be found a very 


convenient size. 
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Fig. 10. Fig. 14. 


Sections. 


Fig. 11. 


Suppose a model is required of the cube, showing 


section ab, fig. 19. } 
Directions —Cut out model in cardboard, as de- | 


scribed, and fold together, to form the cube. Now 
mark the section with pencil-line all round, open 
‘out again, and cut off parts on section lines. Now 
make up both parts of model. The section surfaces 
may be covered with different-coloured paper. 
Sections of all the models, illustrations of which 
follow, may be made in the same way. 


Fig. 12. 


ee nroop won MODELS IN CARDBOARD. 


Fig. 22. 


Fig. 24. 


a 


A shows the method of marking out the cardboard 
with the dotted lines, which are to be partially cut 
through with a sharp penknife, The model is then 
to be folded into its proper shape, and the section 
marked as shown in B. Next open the model and 
cut off the section. The two parts are then to be- 
folded into proper shape, and the edges fastened 
together by gumming strips of paper over them. The 
plane of the section should be covered with different- Fig. 26. 


coloured paper. c shows the par mplete. 
ci d pape! 8 the parts co plete Szcrions oF Mopets In CARDBOARD. 
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Vig 27. 


Fig. 80. 


Fig. 28. 


Fig. 82. 


Fig. 33. 


Fig. 29. 


Sxcrions or MopELs IN CARDBOARD. 


Sections oF Mopets in CaRDBOARD. 
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CHAPTER VII. 


DRAWING. 


Fig. 87. 


A sprcrmEn of the kind of drawing that should be 
practised is here given. The joint given in fig. 37 is 
chosen, two views and a section being given. The 
drawing should be made full size, and the accuracy 
of the work tested by fitting the different parts on 
the drawing. 


CHAPTER VIII. 


PLANING. 


Fig. 38. Fig. 89. 


Tne pupils should early be taught to cut out and 
pline up pieces of stuff to a given size. It is better 
to commence with small pieces. 

Divrections—Take a #" x9" board. Draw lines 
dividing it into five strips by gauge, and cut down, 
eutting the strips to 13” in length. To plane up, 
connnence by shooting one edge square, and then 
plane one of the flat surfaces square with the edge 
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already planed. Place tried-up mark on this side, 
and then plane other flat surface square. A uniform 
thickness is obtained by gauging from planed-up 
side with gauge set to §’. Seb gauge to 14”, run lines - 
down both flat surfaces, and plane down to gauge- 
lines. Pieces will thus be prepared 13” x 14” x 3”. 
These pieces will give practice in planing, and may 
then be put on one side to be used in future lessons 
on the different joints. 

Next, take similar board, 9” x }”, cut down middle 
and to a length of 12”, Plane thesé up true. To 
test the accuracy of the edges, put one on the other 
(fig. 38) and hold up to the light. Tf a good joint is 
made no-light can be seen through. 

A further practice in planing is shown in fig. 39. 
Prepare three pieces 12”x 2”x 2". On either end of 
one piece inscribe an octagon, and plane down to 
octagonal sides. Next inscribe a circle on each octa- 
gonal end, and plane down to the circle, finishing off 
with glass-paper to produce smooth surface (fig. 39). 

The next exercise should be to plane up pieces 9” 
wide. To do this accurately, winding-strips and 
straight-edge are necessary. To make the latter (fig. 
40), prepare a piece of pine, sound, straight-grained, 
and free from knots, 3’ 6”x 3" x §". From the centre 
of one edge bevel down to 2” at each end. To prove 

that the edge is straight, lay it on a flat board and 
mark the edge on the board with pencil, now turn 
the strip over, not reversing the ends. By this 
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means any imperfections will be doubled, and these 
can be remedied by shooting with trying-plane. 


Fig. 40. Fig. 41. 


Winding-strips should be made of straight-grained 
hardwood, say mahogany. Prepare two such strips 
15” x 2" 2", and bevel down one side from 2” to 3” 
(fig. 41). The edges should be tested as to their 
accuracy according to plan given in preceding 
paragraph. 


From 9"x 2" board cut off pieces 20" long and 
shoot one edge square. Lay pieces flat on bench, 
and test flatness with winding-strips, putting them 
as shown in fig. 42. By stooping and sighting the 
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edges of winding -strips, it will be seen at once 
whether the board is perfectly flat, and where it 
wants planing. When this side is made perfectly 
flat and true, the tried-up mark may be placed on 
it, and the other side proceeded with in same way. 

These pieces may then be put away for a future 
lesson. 

The lesson on planing may be made both interest- 
ing and useful by setting the pupils to plane up and 
cut out pieces of stuff to the various geometrical 
patterns to which they are accustomed in their 
drawing lessons. This will provide both a useful 
exercise in planing and sawing, and will accustom 
the boys to the use of the compass, and to planing 
across the grain. 

Use a 2” board 9” wide, which should be cut down 
the middle. Give each boy a piece about 18” long, 
and this will enable him to cut out four pieces, 
which, when finished, will be 4}” square. The two 
edges with the grain will already be planed square, 
He should then be practised in planing across the 
grain. To do this the piece is fixed in the screw, 
and the smoothing-plane, set very fine, is used. 
Great care must be taken that the plane is not 
used right across the stuff, or the end fibres of the 
wood will be torn out, and a piece split off. One 
half should first be planed, and then the piece 
turned round in the screw, when the other half 
can be planed. 
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When the pieces are thus prepared, a rectangle, 
equilateral’ triangle, octagon, and hexagon may be 
made. The exercise may be continued in a variety 
of ways, which will readily suggest themselves to 
the teacher. The edges of the figures should be 
smoothed off with the plane before being finished 
with glass-paper. 


CHAPTER IX. 


HALVING. 


THE next lessons are on the different joints formed 
by halving. 

Directions —Take }" board and cut into five strips 
of equal width, and plane up to 1}"x"; cut off 
13" long. Each strip will be sufficient for one joint 
(fig. 43). Square the ends and cut into two pieces 
6" long. Set gauge to 4%;", and run gauge-line down 
centre of each side. To halve out, mark the middle 
and square a line 2" on one side of it, then set the 
other piece to this line and mark the width by run- 
ning line on the other edge. With tenon-saw cut 
down to gauge-line, taking care to cut inside of 
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pencil-line, so as to make a tight joint. Clear out 
with sharp chisel, fit together, and clean off. The 
joint in this and the following lessons must be made 
so that it fits tightly together, and holds without the 
help of glue. 


Prepare piece of same dimensions as in preceding 
lesson, and cut out two pieces 6" long (fig. 44). Run 
gauge-line round, and cut tenon out. Now fit tenon 
to get width of socket, and clear out with sharp 
chisel. To obtain a good joint, great care is required 
in eutting inside of pencil-lines, so that the tenon is 
driven in with hammer, and a tight joint obtained. 


Proceed as in former lesson, and having eut the 
tenon, cut out the shoulder, tapering from }” at root 
to nothing at the edge (fig. 45). Having squared 
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one line on the other piece, fit the tenon to this line 
and mark the shoulder off. Cut down with saw and 
clear out with chisel. Plane off, and finish with 
glass-paper. To preserve the sharp edges, use the 
glass-paper wrapped round a small block of wood. 


Fig. 46. 


This joint is similar to the last, but has a double 
shoulder (fig. 46). Make each }’, and having made 
the tenon, fit it on the second piece, marking the 
outline carefully with pencil. Cut down with tenon- 
saw and clear out with chisel. Plane off, and finish 
with sand-paper. 


After making the last few joints no difficulty will 
be found with the above (fig. 47). Proceed as be- 
fore, and after making the tenon, mark the shape 


on the other piece and cut out. 
D 
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No further directions will be needed in making 
this joint (fig. 48), 
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CHAPTER X. 


SQUARE JOINT. 


Tue pieces prepared in a former lesson may now be 
used for the exercise on the square joint. 
Directions.—Cut off strip 2” from both pieces and 
plane edges perfectly square, testing by holding the 
edges to the light and seeing that no light passes 
through the joint. When this is obtained the joint 
is ready for gluing. Fit one piece in vice, and hold- 
ing the two edges together run the glue along with a 
brush. The glue must be hot. Now make the joint 
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by putting one piece on the other, and proceed to 
rub out all unnecessary glue by drawing backwards 
and forwards. It will easily be felt when the glue 
is setting. If the piece cannot be left in the vice 
till the joint is hard, take it out by the bottom board 
and lean it against a strip sloping against the wall. 

This may now be put on one side till the lesson 
on grooving and tonguing, when it may be made into 
a drawing-board. 


CHAPTER XI. 


GROOVING AND TONGUING. 


Fig. 50. 


1. With Match-Planes (figs. 50, 51). 


THESE are sold in pairs—one cuts the groove, and 
the other the tongue. 

Directions.—Prepare two pieces, of 82” x 1”x 18” 
by shooting edges and levelling with winding-strips. 
On one edge prepare the tongue, and on the other 
the groove. The tongue is made + less than the 


groove. 
This joint may also be used for the exercise on 
keying. 


54 WOODWORK. 


2. With Plough and Cross-Tongue. 


First prepare the tongue. Make a template by 
running same groove as is used for joint, on a piece 
of inch stuff, as shown in fig. 52,4. Now take a 9” 
thin board, and having cut one corner diagonally, try 
with template whether it is of right thickness, and 
with cutting-gauge cut off strips 1” wide to form the 
tongues. 

Now take the square joint of fig. 49 and shoot the 
ends perfectly square, plough groove along both ends, 
using same iron for plough as was used in making 
the groove in the template. Prepare two clamps 
from strips 164” x 2” x {’, having ploughed groove on 
one side. The tongue may now be glued into one 
end and the clamp glued on to tongue. When both 
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ends are thus done put board away till quite dry and 
hard, and finish off with smoothing-plane and glass- 
paper. The grooves should be ploughed 3% deep, and 
in gluing a stop may be fixed on end to prevent the 
tongue shifting in the process of rubbing out the 


glue. 


CHAPTER XII. 


BENCI-HOOK OR SAWING-BLOCK (fig. 54). 


= 


Fig. 54. 


Directions.—Prepare a piece 12” x 3” x 2", Square 
line 3” from either end on opposite surfaces. Set 
gauge to §”, and run gauge-line on both edges. Cut 
out as shown above, and make saw-cut on each 
shoulder, one of which is used as a stop ‘against the 
edge of the bench, the other as a stop to the piece 
to be sawn, 


This bench-hook will save a great deal of damage 
to bench, 


CHAPTER XIII. 


KEY-JOINT (fig. 56). 


* 


Fig. 55. 


Directions —First prepare the keys from piece 
10"x 44"x 2", and cut down as shown in fig. 55. 
Two keys will thus be prepared, one side of which 
will be straight and the other tapering from 24” 
to 2”. Now bevel the two edges to an angle of 60°. 
The board must now be prepared. Run line on 
edge with gauge to mark depth. Cut groove for 
key so that each edge shows one narrow end and 
one wide end of key. The splayed shoulders are 
cut by holding tenon-saw on bevel to an angle of 
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60°, and the material is cleared out with sharp 
chisel. If the keys fit too tightly they may be eased 
by taking a shaving off, but they must be fitted so 
as to be driven in tightly. 

The keys are sometimes planed off flush with sur- 


face of board, or they may be left standing up above’ 


the surface, 


CHAPTER XIV. 


MORTISE AND TENON (figs. 57, 58). 


Fig. 57. Fig. 58. 


Directions—Cut out and plane up two pieces 
9”x 3” 2”, and set out piece A for mortise and B 
for tenon. The thickness of the tenon is generally 
made 4} of the thickness of the piece used, and the 
width about six or eight times the thickness, In 
this case the thickness of tenon is }”. Set mortise- 


gauge to that thickness and mark off on B. Cut 
down to shoulder with hand-saw, and cut off clean 
with tenon-saw, taking care to cut perfectly square. 
When a sharp clear edge is required, it is better to 
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square with a line made by bench-knife or sharp 
penknife, as the saw cuts cleaner when this is done 
than it does to a pencil-mark. A piece is cut out of 
the tenon to form the haunchion, and this piece is 
generally used for the wedges. Having set out width 
of tenon on mortise piece, run gauge on both sides 
and square all round the piece. On one side groove 
out to }” depth to receive haunchion, and on the 
other side cut mortise }” wider on each side, as 
shown by dotted lines, to receive wedges. Glue up, 
driving in wedges, and plane off clean. 


pone 
Fig. 59. Fig. 60. 


Fig. 59 shows a mitre tenon. 
Directions.—Prepare two pieces 9" x 1f'x 1f", and 
cut one end to mitre. Set gauge to §’, and mark 
on two sides. Mark pencil-line for mitre, cut down 
with tenon-saw to form shoulder, and then cut out 
tenon. Mark mortise out with gauge on mitre end 
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of the other piece and mortise out. Keep to out- 
side of line in cutting out tenon, so that the joint 
may be tight. 

For fig. 60 prepare two pieces 9"x4}"x#'. Cut 
out tenons as shown, making them a little longer 
than the thickness of the stuff to allow for cleaning 
off. In cutting the mortises allow for wedges. 


a 
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CHAPTER XV. 


DOUBLE TENON. 


Fig. 61. Fig. 62. 


Tiwo cases of double tenon are here shown, 

Directions.—For fig. 61 prepare two pieces, one 
12"x 8}'x1#", and the other 15"x4}"x12". Set 
out B for mortise and A for tenon, according to 
dimensions given. B has a groove §” wide and 4” 
deep ploughed down one edge. Cut tenons down 
with hand-saw, and having cut out haunchions on 
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outside of both tenons, cut out centre with chisel. 
Now mortise B, cutting mortise on outside to allow 
for wedges. The grooving is best done after the 
mortise is cut. In mortising, great care must be 
taken to keep the chisel from twisting. There is 
a tendency for it to do this, with the result that the 
work will not be square when finished. 

In fig. 62 the pieces should be 9"x4}"x 1f". Set 
out according to dimensions given, and cut out as 
before directed, cutting out material between the 
double tenon with 3” chisel. 


CHAPTER XVI. 


SQUARE AND MITRE-SQUARE. 


Sate, sasay 


par 


Fig. 63. 


Fig. 64. 


Directions—For fig. 63 prepare piece 9" x 2}" x 8", 
and another 12"x 2}"x 4". The thin blade is pre- 
pared by planing a piece of }’ board down to }”. 
Mortise carefully, and glue the blade in. 

For fig. 64 prepare one piece 9" x 2}"x 8”, and the 
other 15” 2}"x %". Great care will be required in 
cutting the mortise so that the mitre shall be true. 

The above form two very good and useful exercises 
for boys. 


CHAPTER XVII. 


DOVETAILING, 


Fig. 65. Fig. 66. Fig. 67. 


Directions.—Prepare six pieces 9” x 44” x }”. 
In fig. 65 the groove and tongue are square. In 
piece A, prepare the tongue by marking out with 
gauge, and cutting down with tenon-saw, and clear- 
ing out with chisel. 

In fig. 66 the tongue is bevelled on one side. This 
is done by cutting down with tenon-saw and cutting 
out with sharp chisel. In making groove, one side 
E 
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is cut down square with tenon-saw, and the other 
cut with saw on the bevel. 

In fig. 67 both sides of tongue and groove are 
bevelled. This joint is also made with the tongue 
tapering, and an excellent joint is made when the 
tongue is driven home tight in the groove. 


CHAPTER XVIII. 


COMMON DOVETAIL (fig. 68). 


Fig. 71. 


Fig. 70. 


Directions.—Prepare two pieces of inch stuff, and 
plane up to 9"x4”x ¥" with square ends. Set 
gauge ys more than the thickness of timber, and 
run gauge-lines round, as shown by dotted lines. 
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Take one piece, A, and mark lines as shown, then 
cut down to gauge-line with dovetail-saw. Now fix 
the other piece in the vice, and holding A firmly on 
the end as shown above, mark through the previous 
saw-cuts with saw. Now clear out the sockets of A 
as shown at B with sharp chisel. Cut down the 
marks made in end of second piece to gauge-line, 
and clear out sockets with sharp chisel. Try the 
joint thus made and then glue up. The gauge-line 
on A being set Yy more than thickness of stuff, will 
allow for planing off when the joint is dry. 


CHAPTER XIX. 


LAP DOVETAIL (fig. 73). 


Fig. 74. 


Directions.—Proceed as in previous lesson, cutting 
out one piece as A, except that the gauge must now 
be set to §”. Run gauge along the edge of other 
piece, and mark the saw-cuts as previously de- 
scribed. Clear out the piece B, as shown in fig. 
above, and glue up. The gauge-line on B being set 
zs more than thickness of stuff, allows for planing 
off when the joint is dry. 
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CHAPTER xXx. 
MITRE DOVETAIL. 


8 


KK 


Fig. 75. 


Tux above is a very good joint for picture-frames. 

Directions.—Prepare two pieces 9” x 2k" « 8”, and 
set out as for ordinary mortise and tenon, gauge 
being set }”. A rebate will be formed on one side 
of pieces; set mitre on the other side and cut down 
the tenon with hand-saw—on one side to the square 
shoulder and on the other to the mitre joint. The 
piece B will have to be cut down to the square 
shoulder and mortise cut out with chisel. When 
well done this forms an excellent joint. 


CHAPTER XXI. 


NOTCHING. 


Fig. 76. 


Directions—Take piece of stuff US aT Xie ane 
plane up to 1f" square. Cut ano ate pieces 9 
long. Cut the notch }” deep, obtaining the excl 
width by fixing the other piece to squared line 
and running pencil-mark along the edge (fig. 
76). : ; 

Prepare two pieces of same dimensions as in pre- 


ceding lesson. Each notch should be $” wide and 
a 
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and }” deep. Cut out with tenon-saw and chisel (fig 
77). 


Fig. 77. 


After the preceding lessons have been worked 
no difficulty will be felt in working this lesson (fig. 


78). The timber should be of same dimensions as 
before. 


NOTCHING. 


In this and the preceding lesson the joints may 
be made separate or combined, as shown (fig. 79). 


CHAPTER XXII. 


DOWELLING. 


Fig, 80, Fig. 81, 


Directions. — Prepare two pieces 15" x 4h" x #. 
Put them together as shown (figs. 80, 81), and 
square lines across edges to mark places for dowel- 
holes. Run gauge-line down centre of each edge, 
and the exact places for the holes will then be 
found. This must be done accurately, or the edges 
and ends will not coincide when the dowelling is 
done, Bore holes with 2" bit 1}" deep, keeping the 
bit perfectly upright while doing so. To make the 
dowels, prepare a template of hardwood and bore 
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two holes with same bit in it. Now take a piece 
of 3” straight-grained wood, and with chisel split 
off pieces about }" thick, and pare down to fit holes 
in template. They must be cut so as to require 
driving into the holes. Now glue them into one 
piece and cut off projecting end to required length, 
and fit other piece on, 


CHAPTER XXIII. 


MITRING, 


Directions—Prepare two pieces 18" x 3y"x F, and 
one piece 18" x 3"x 4”; also three strips 44" x 1h"x#, 
cut as shown in fig. 82. Screw together to form 
box, using strips for the top as shown. Set bevel 
to 45°, and mark the two lines for saw-cut, squaring 
down on either side. Make saw-cut with tenon or 
panel saw. The lines may be marked by forming 
square on the top and marking diagonal. For the 
mitres for small mouldings, &c., a block similar to 
fig. 83 is sometimes used. 

Prepare two pieces, one 18" x 6" x ¥' and the other 
18"x 3"x ¥", perfectly true and square. Screw firmly 
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together. Mark the mitre-cut, and cut down as 
shown (fig. 83). 


Fig. 85. 


Fig. 84 represents the mitre-shoot. Prepare one 
piece 36" x 82" x 2”, and another 36"x5}"xf". They 
must be planed up perfectly true and then screwed 
together. Now prepare two strips 12” x 2” x §” and 
mitre together. Screw on to board at angles of 45°. 
The shoot is used for planing up the mitres after 
they have been cut in the mitre-box. 

The mitre template shown in fig. 85 is used for 
cutting mitres of beads and moulding in framing. 
Prepare a piece of oak, birch, or mahogany 6” x 3” x ". 
Rebate out to depth of 3%". Cut ends in mitre-box, 
and plane in mitre-shoot. 


CHAPTER XXIV. 


REBATING, 


Fig. 90. Fig. 91. 


Repatinc may be done either with the rebate-plane 
or with the side-fillister. Dy the first method, after 
the piece las been prepared a plough-groove is run 
down the bar and the material planed out with the 
rebate-plane. 


REBATING. 


79 


Directions—The plough-groove is not necessary 
when the side-fillister is used. The bar at the 
bottom of the tool is adjustable by two screws, and 
the width of the rebate is regulated in that way. 
The brass slide-on the side of the plane will give 
the depth of the rebate, and may be set to any 
depth by means of a screw. Suppose a sash-bar 
has to be made. Plane the bar up to a thickness 
of ¥” and width 1}”. Set fillister to a depth of }’ 
by means of brass slide, and width of }” by bar at 
bottom. Fix the bar on the bench by means of 
bench-knife, driving it into the bar and the bench, 
and cut out material by means of plane. Reverse 
the bar and cut out rebate on the other side, 


CHAPTER XXV. 


CHAMFERING. 
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Fig, 92. Fig. 93. : 

Directions—Drepare a small wood gauge set to 
}” or }”, and mark with pencil-lines to form the 
chamfer. In the case of fig. 92 the chamfer is 
made by planing down to the gauge-lines. 

Fig. 93 shows case of stop-chamfer. The stop is 
formed by marking line with mitre template, the 
material being cut out with sharp chisel. 
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CHAPTER XXVI. 


SCARFING. 


Fig. 98. 


Joints used to lengthen timbers without increasing 
their bulk at the joints are called scarfed joints, 
Such joints are usually subject to the strains of 
(1) compression tending to reduce their length, (2) 
F 
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tension tending to increase their length, (3) cross or 
bending strain, Under this latter strain the fibres 
of the upper half will be subject to a compressive 
strain, those of the lower half will be subject to a 
tensional strain, while the middle line will form a 
neutral axis. 

The rules to be observed in making scarfed joints 
are—to cut the timbers so as to weaken them as 
little as possible, to place each abutting surface as 
nearly as possible perpendicular to the pressure it 
has to transmit, to proportion the area of each sur- 
face to the pressure it has to bear, and to fit the sur- 
faces as accurately as possible so that the stress is 
uniformly distributed. 

The joints are sometimes strengthened by means 
of bolts and iron fish-plates. ' 

Figs. 94 and 95 show two joints used to resist the 
force of compression, and fig. 96 to resist tension, 
A scarfed joint for resisting the cross or bending 
strain is shown by fig. 97, and fig. 98 shows a joint 
for resisting the combined forces of compression and 
tension. 
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The woodcuts are fresh, exceedingly suitable, and quite beautiful in 
style, quality, and tone.” 

National Schoolmaster. —‘‘The reading matter is so pleasantly 
diversified, so admirably selected, so daintily printed with such charm- 
ing pictures to explain it and enliven it, that we are quite sure these 
books will at once take high rank as some of the best readers yet 
issued.” 


INFANT SERIES. 
FIRST PICTURE PRIMER, sewed, 2d.; cloth, 3d. 
SECOND PICTURE PRIMER, sewed, 2d.; cloth, 3d. 
PICTURE READING SHEETS, Ist and 2d Series, each 


containing 6 sheets, unmounted, 3s. 6d. Mounted on 8 boards, 
with cloth border, price 14s.; varnished, 3s. 6d. per set extra, 
Or the 16 Sheets laid on linen, varnished, and mounted on a 
roller, 17s. 6d. 


THE INFANT PICTURE READER, cloth, 6d. 


Educational News.—‘‘ Teachers will find these Primers a useful 
introduction to the art of reading. We consider them well adapted 
to their purpose.” 


Blackwoods’ Educational Works. 


ADAPTED FOR SCHOOLS. 
STANDARD AUTHORS. 


Adopied by the London and other School Boards. 


MISS MITFORD’S OUR VILLAGE. With Notes and 
Illustrations. 144 pages. 1s, 2d, 


HAWTHORNE’S TANGLEWOOD TALES. With Notes 
and Illustrations. 160 pages. 1s. 2d. 


DEFOE’S ROBINSON CRUSOE. With Notes and Frontis- 
piece. 192 pages. 1s. 3d. 


GOLDSMITH’S VICAR OF WAKEFIELD. With Notes 
and Illustrations. 160 pages. Is. 2d. 


School Guardian.— The selection of authors is happy ; the annota- 
tions are short but of real use; and the volumes themselves are ex- 
cellent specimens of what elementary school-books should be.” 

School Board Chronicle.—‘‘The old Greek stories retold will throw 
light for life into the mind of many a young reader touching those 
classic legends, to which there are frequent allusions not merely in all 
our literature, but in our daily newspaper reading.” 

Literary Churchman. —‘‘These volumes of Blackwoods’ Educa- 
tional Series are to be wigs, recommended. ..,... The notes are well 
done, and throw light on hard words.” 

National Schoolmaster.—‘ No better or more wholesome reading 
could be furnished for scholars in our elementary schools.” 

Educational Times, —‘‘There could’ not be a brighter or more 
delightful reader than Miss Mitford’s ‘ Village,’ and it is particularly 
suited for girls’ schools.” 

Schoolmaster.— Intelligent boys and girls are sure to enjoy the read- 
ing of these charming tales....... ‘They are clearly printed, thoroughly 
well bound, and illustrated by capital cuts. They will be heartily 
welcomed in schools for boys and girls.” 


SHAKESPEARE’S PLAYS. Abridged, with Notes. 
KING RICHARD IL, pp. 64, price 6d. 
KING HENRY VIIL., pp. 64, price 6d. 
KING JOHN, pp. 64, price 6d. 


4 Blackwoods’ Educational Works, 


Adopted by the London and other School Boards. 


GEOGRAPHICAL READERS. 


With numerous Maps, Diagrams, and Illustrations. 


GEOGRAPHICAL PRIMER. 


For Sranparp I, 96 pp. 9d. 


FIRST GEOGRAPHICAL READER. 


For Sranparp II. 96 pp. 9d. 


SECOND GEOGRAPHICAL READER. 


For Sranparp III. 156 pp. 1s. 0d. 


THIRD GEOGRAPHICAL READER. 


For Sranparp IV, 192 pp. 1s. 3d. 


FOURTH GEOGRAPHICAL READER. 

For Sranparp V. 256 pp. 1s. 6d. 
. FIFTH GEOGRAPHICAL READER. 

For Stanparp VI. 256 pp. 1s. 6d. 
SIXTH GEOGRAPHICAL READER. 

For Sranparp VII. 256 pp. 1s. 9d, 


HOME-LESSON BOOKS to Sranparps IIL, IV., V., and VI., 
each 48 pp. Price 8d, 


One of H.M, Senior Inspectors, — ‘The Geographical Readers are 
written in extremely simple language, and are very attractive in every 
way.” 

Jas. I’, Seabrook, Esq., Organising Inspector of Schools.—“I have 
just been visiting a school where the boys use your Geographical 
Readers. These please me so much that I intend to recommend them 
as being more thoroughly useful to teachers, both young and old, in 
preparing oral lessons, than any work of the kind yet met with.” 

Schoolmaster.— This is a really excellent series of Geographical 
Readers. The volumes have, in common, the attractiveness which 
good paper, clear type, effective woodeuts, and durable binding can 
present ; whilst their contents, both as to quality and quantity, are so 


graded as to be admirably adapted to the several stages of the pupil’s 
progress....., Teachers who need Geographical Readers would be unwise 
to overlook these new books,” 


Blackwoods’ Boducational Works. 5 


Adopted by the London and other School Boards. 


HISTORICAL READERS. 


With numerous Portraits, Maps, and other Illustrations, 


SHORT STORIES FROM ENGLISH HISTORY. 
For Sranparp III. 160 pp. 1s. 0d. 


FIRST HISTORICAL READER. 
For Sranparp IV. 160 pp, 1s, 0d. 


SECOND HISTORICAL READER. 
For Stranparp V. 224 pp, Is, 4d. 


THIRD HISTORICAL READER. 
For Sranparps VI. and VII. 256 pp. 1s. 6d. 


HOME-LESSON BOOKS to Sranparps III., 1d.; IV., 2d.; 
V., 8d.; VI. and VII., 4d. 


hoolmaster.—‘ These new Historical Readers have been carefully 
commited tis facts are well selected ; the story is well told in lan- 
guage most likely to impress itself in the memory of young children, 
and the poetical pieces are fitting accompaniment to the prose, 


Schoolmistress.—‘‘ This set of Historical Readers has several special 
features to commend it to the notice of teachers.” 

demy.—‘ The editor of these volumes is to be highly congratu- 
ilu on thelr many-sided excellence. The narrative is exceptionally 
full and clear.” 


COMPLETE HISTORY OF ENGLAND. For Junior 

es Ctassrs. Britain and England from before Christ to 1884 A.D. 
With Notes and numerous Illustrations. Also Maps and Gene- 
alogical Tables. 206 pp. 1s. 4d. 


‘hool Board Chronicle.—‘ It henrs in every part the stamp of that 
Siscorieon which is the first characteristic of the ideal educational 
work. Within its necessarily limited scope the work is absolutely 
complete.” 


Blackwoods’ Bducational Works, 


ARITHMETIC. 


Now Comprere, 


ARITHMETICAL EXERCISES.—Aparrep to THE NEw 
Copr. 
STANDARD I. 14d; cl, 2d. | STANDARD Iv. 2d.; cl., 8d. 
STANDARD II. 144.; cl., 24d. | STANDARD YV. 2d.; cl., 8d. 
STANDARD III. 2d; cl., 3d, STANDARD VI. 2a.; el., 3d. 
STANDARD VII. anp Ex-VIL., 3d. ; cloth, 4d, 
ANSWERS may ve had separately, 
Schoolmaster.—* We can speak in terms of high praise respecting 
this series of Arithmetical Exercises, They have been carefully con- 


structed. They are well graduated, and contain a large and varied col- 
lection of examples....... We can well recommend the series to our 
readers,” 

Schoolmistress.—“ Large quantity, excellent quality, great variety, 


and good arrangement, are the characteristics of this set of Arithmetical 
Exercises,” 


Adapted to the New (Scotch) Code. 
ARITHMETICAL EXERCISES.—Sranparpg I, to Ex-VI. 
BOOK I, 82pp. 2d; cl., 8d, ; BOOK IV. 64 pp. 4d.; el., 6d, 
BOOK IL 82pp. Y2d.; cl, 8d. | BOOK v, 64 pp. 4d.; cl., 6d. 
BOOK III. 48 pp. 84.; cl., 5d. | BOOK VI, 64 pp. 4d.; cl., 6d. 

BOOK VIL 64pp. 4a.; cloth, 6d. 
ANSWERS are supplied direct to Head Teachers only. 


Schoolmaster.—* For fulness and variety, we think the series can 
scarcely be excelled,” 


diducational News.— An inestimable boon to teachers.” 


ALGEBRA FOR BEGINNERS. By CHarues Soon, 


St Thomas, Charterhouse. In THREE Pars, 64 pp., limp cloth, 
each 6d, Answers to each Part, price 2d, 


PRIMER OF GEOMETRY. By Franors CurHBErRtson, 
M.A., LL.D, Sixth Edition, 1s, 6d: 


suitable.” 


Blackwoods’ Educational Works, 


RECITATION. 


Adopted by the London and other School Boards. 


‘ AYTOUN’S 
LAYS OF THE SCOTTISH CAVALIERS. With Intro- 


duction and Notes, for Junior Classes, 


EDINBURGH AFTER FLODDEN. 82 pp., 2d. ; cloth, 34d. 
THE EXECUTION OF MONTROSE. 82 pp., 20.; cloth, 34d. 
THE BURIAL-MARCH OF DUNDEE. 82 pp., 2d.; cloth, 34d. 


Others in preparation. 


Teachers’ Aid.—* Capital annotated editions....... Beautifully clear 
and painstaking ; we commend them heartily to our brother and sister 
teachers.” 


Educational News.—“ Useful issues of well-known poems.......The 
text is beautifully printed. The notes are exceedingly appropriate, 
and leave nothing in doubt, For class purposes We can specially recom- 
mend these little books.” 


MRS HEMANS’ POEMS. Selected for Use in Schools. 
With a Biographical Sketch, and with copious Notes and Ilustra- 
tions. 64 pp. 3d. 


Teachers’ Aid.—‘ Teachers taking recitation will find all they need 
in the modest little volume in question.” 


SCHOOL RECITATION BOOKS. For Sranparps I. to 
VII. 
BOOK I. Pp. 32. Price 2d. | BOOK IV. Pp. 48. Price 3d. 
BOOK II. Pp. 82. Price 2d. | BOOK V. Pp. 64. Price 4d. 
BOOK Il. Pp. 48, Price 3d. | BOOK VI. Pp. 64. Price 4d. 
Schoolmistress,— These six books are a valuable contribution to 


school literature. The poems for each standard are judiciously chosen, 
the explanatory notes and questions at the end of every lesson are very 


8 Blackwoods’ Boucational Works, 


GRAMMAR AND ANALYSIS. 


ELEMENTARY GRAMMAR AND COMPOSITION. 
BASED ON THE ANALYSIS OF SENTENCES, “With a Chapter on 
Word Building and Derivation, and containing numerous Exercises, 
Feap. 8vo, 1s. 

Schoolmaster,—‘ A very valuable book.......A junior text-book that 
is calculated to yield most satisfactory results,” 
Teachers’ Aid.— Here we have 170 pages of solid matter covering 


the entire area of analysis, composition, and word-formation, It is an 
AJ shilling’s-worth.” 


For Senior Pupils and Pupil-Teachers. 


A WORKING HANDBOOK OF THE ANALYSIS OF 
SENTENCES, With Notes on Parsing, Paraphrasing, Figures of 
Speech, and Prosody, Crown 8yo, 1s, 6d. 

Schoolmaster.—‘ The book deserves unstinted praise for the care 
with which the matter has been arranged....... One of the best and 
soundest productions on analysis of sentences we have yet met with.” 

Teachers’ Aid.—‘ A thoroughly reliable, comprehensive, and explicit 
text-book upon a much-neglected branch of English Grammar,” 


Adopted by the London School Board. 
GRAMMAR AND ANALYSIS.—Apaprep vo tH: Nuw 
Copz, 
STAND, IL, 24 pp.,1}d.; cl, 24d.|STAND. V., 64 pp., 8d. ; cl., 4d. 
STAND, IIL, 24pp., 14d. ; cl., 2hd.|STAND., VI, 64 pp., 3d. ; cl., 4d. 
STAND. 1V., 48 pp.,2d,; cl., 3d, |STAND. VIL, 64 pp., 8d. ; cl., 4d. 


Teachers’ Aid.—‘‘ For thorou hness, method, style, and high-class 
Work, commend us to these little text-books, ’ A practical hand has 
impressed every line with individuality,” 


GRAMMAR AND ANALYSIS. Aparrep ro 1Hm New 
(Scorex) Copx, 


STAND. II, 24 pp., 13d.; el., 24d./STAND, TV., 56 pp., 24d.; cl., 34d. 
STAND. IIL., 32 pp., 14d.; cl.,24d.STAND. V., 56 pp., 24d.; el., 34d. 
STAND. VI., 64 pp., 3d.; cl., 4d. 

Educational News.—“ The author proceeds on the most approved 


lines in the handling of his subject. The books should be found suit- 
able to the requirements of our best schools.” 


Blackwoods’ Bducational Works. 9 


MODERN GEOGRAPHY. 


MANUAL OF MODERN GEOGRAPHY: MATHEMATICAL, 
PHYSICAL, AND POLITICAL; on a new plan, embracing a complete 
development of the River Systems of the Globe, By the Rev. 
ALEXANDER MACKAY, LL.D., F.R.G.S. Revised to date 
of publication. Eleventh Thousand. Crown 8vo, pp. 688, 7s. 6d. 


Saturday Review.—“ It contains a prodigious array of geographical 
facts, and will be found useful for reference.” 


Journal of Education.— Of all the Manuals on Geography that have 
come under our notice, we place the one whose title is given above in 
the first rank. For fulness of information, for knowledge of method. 
in arrangement, for the manner in which the details are handled, we 
know or no work that can, in these respects, compete with Mr Mackay’s 
Manual.” 


ELEMENTS OF MODERN GEOGRAPHY. By the 
Same, Revised to the present time. Fifty -third Thousand. 
Crown 8vo, pp. 800. 38s. 


The ‘Elements’ form a careful condensation of the ‘Manual,’ the 
order of arrangement being the same, the river-systems of the globe 
playing the same conspicuous part, the pronunciation being given, and 
the results of the latest ees bale uniformly exhibited. 


THE INTERMEDIATE GEOGRAPHY. By the Samu. 
paceentlt Edition. Revised to the present time. Crown 8yo, pp. 
Me Se 


This is intended as an Intermediate Book between the Author's 
‘Outlines of Geography’ and ‘Elements of Geography.’ 


OUTLINES OF MODERN GEOGRAPHY. By the San. 
One Hundred and Eighty-sixth Thousand. Revised to the pres- 
ent time. 18mo, pp. 112, 1s, 


These ‘Outlines’—in many respects an epitome of the ‘ Elements’— 
are carefully prepared to meet the wants of beginners, The arrange- 
ment is the same as in the Author's larger works. 


FIRST STEPS IN GEOGRAPHY. By the Samu. One 
Hundred and Fifth Thousand. Revised to the present time. 
18mo, pp. 56. Sewed, 4d.; in cloth, 6d. 


GEOGRAPHY OF THE BRITISH EMPIRE. By the 
Same. 38d. 


Blackwoods’ Educational Works. 


GEOLOGY. 


INTRODUCTORY TEXT-BOOK OF GEOLOGY. By 
DAVID PAGE, LL.D., &c., Professor of Geology in the Durham 
University College of Physical Science, Newcastle; and Pro- 
resson CHARLES LAPWORTH, LL.D., Mason Science College, 
Birmingham. With Engravings on Wood and Glossarial Index. 
Twelfth Edition, Revised and Enlarged, 3s. 6d. 

Athenceum.— Tt has not been our good fortune to examine a text- 
hook on science of which we could express an opinion so entirely 
favourable as we are enabled to do of Mr Page’s little work.” 


ADVANCED TEXT-BOOK OF GEOLOGY, Descrirrive 
AND INDUSTRIAL. With Engravings, and Glossary of Scientific 
Terms, By Prorgsson PAGE, Sixth Edition, Revised and 
Enlarged. 7s. 6d, 

Mechanics’ Magazine.— As a school-book nothing can match the 

Advanced Text-Book of Geology by Professor Page of Newcastle.” 


PHYSICAL GEOGRAPHY. 


INTRODUCTORY TEXT-BOOK OF PHYSICAL GEO- 
GRAPHY, With Sketch-Maps aud Illustrations. By DAVID 
PAGE, LL.D., &c.; and Provresson CHARLES LAPWORTH. 
Twelfth Edition, 28, 6d. 

Iron. —‘* Whether as a school-book or a manual for the private 
student, this work has no equal in our Educational literature.” 


ADVANCED TEXT-BOOK OF PHYSICAL GEO- 
GRAPHY. With Engravings. By the Saaz, Third Edition. 
S., 


Saturday Review. —‘ A thoroughly good Text-Book of Physical 
Geography.” 


ELEMENTS OF PHYSIOGRAPHY AND PHYSICAL 
GEOGRAPHY. By the Rey. ALEX. MACKAY, LL.D., F.R.G.S. 
With numerous Illustrations, 30th Thousand. Pp, 164, 1s. 6d. 


A FIRST BOOK ON PHYSICAL GEOGRAPHY. For 
Usxz In Scnoots. 64 pp, 4d. 


Jounal of Kducation.—* This is a capital little book, describing 
shortly aud clearly the geographical phenomena of nature.” 


Blackhwoods’ Educational Works, 


ENGLISH DICTIONARIES. 


STORMONTH’S 


DICTIONARY OF THE ENGLISH LANGUAGE. Ery- 
MOLOGICAL, PRONOUNCING, AND ExrLANatory, Carefully Revised 
by the Rev, P, H. PHELP, M.A, Cantab, 


Library Edition, Imperial 8vo, handsomely bound in half 
morocco, 31s. 6d. ; 
Times.—* This may serve in great measure the purposes of an English 
eyclopedia.” 


Handy Edition. Crown 8vo, 7s. 6d. 

Westminster Review.—“ This Dictionary is admirable, The etymo- 
logical part especially is good and sound....,..The work deserves a place 
in every English school, whether boys’ or girls’, 

School Edition, Combining the advantages of an ordinary 
Pronouncing School Dictionary and an Etymological Spelling- 
Book. Fourth Edition. Feap. 8vo, pp. 260. 2s, 

choolmaster.—* We think this volume will be a valuable addition 
tothe sunt store of books, and if rightly used, will prove a safe 
and suggestive guide to a sound and thorough knowledge of his native 
tongue.” 


Pocket Edition, Cloth boards, 1s. ; limp cloth, 9d. 


ENGLISH LITERATURE. 


OF ENGLISH PROSE LITERATURE, 

> ee AnD Critical. By WILLIAM MINTO, M.A., 
Professor of Logic and English Literature in the University of 
Aberdeen. Third Edition. Crown 8vo, 7s. 6d. 

.—* Will be welcomed by those who are capable of ap- 
mreuatinay excellent wrorkmanabiDea. Tt is the best English book on 
the subject.” 

CHARACTERISTICS OF ENGLISH POETS, rrom 
CHAUcER To SHIRLEY. By the Same. Second Edition. Crown 
8vo, 7s. 6d. 

Pall Mall Gazette.—‘‘It is seldom that we meet with a volume of 
poetical criticism so thoughtful and suggestive.” 


Blackwoods’ Educational Works, 


COMPOSITION. 


Just PuBiisHEp, 


SHORT STORIES, FABLES AND. PUP 
t )1 . IL-TEACHER 
SE UEISES £Oe COMPOSITION. Wir Instructions 1n 
E Or LerrrR anpD Essay Warr 
Fiaurzs oF SpEEoH, &c, Feap. 8vo. Is, an” FASAESEAGTEG, 
Trish Educational Jowrnal.—‘ A most excellent ky, 
teen ea we Havesceeu Now that Wolipoaiioe ene ook we 
ortant part in our fifth and sixth classes, sual ; 
Stories and Fables’ can hardly be done Witney ree a tel elcey 
; Educational News.—*'The tales and themes of this book are well 
suited to their purpose, and will be much appreciated by teachers,” 


SHORT STORIES FOR COMPOSITION. Sn 
Wits Lessons on Vooapunary. Third Edition. icy — cr 


SHORT STORIES FOR COMPOSITION. Finsr Senrs 
PECIMENS OF LETTER ) d J " <D 
Essays, Third Edition.. Tat, oe 10 TaD} AND 


ENGLISH PROSE COMPOSITION. A Pracricar 


Manva ror Use iw Scuoors, By JAMES © 
Fifty-third Thousand. 1s. 6d. : ue SOBER: Bien. 


HISTORY. 


EPITOME OF ALISON'S HISTORY OF EUROPE 
THE Use or ScHoors. ‘Twenty-ni y i eee 
Pp. 604. 75. 6d,, Dound in leathes, tt Thowssnd. Post vo, 


mS. y the 
Rey. JAMES WHITE, A Hi: rr ’ 
Seventh Edition, Post byor with ties Gee of Taanees 


HISTORY OF FRANCE, rrom rae Eartinsr Tres, By 
the Same, Sixth Thousand, Post 8vo, with Index. 6s, 


Blackwoods’ Boducatioiial Works, 13 


ZOOLOGY AND PALAEONTOLOGY. 


A MANUAL OF ZOOLOGY, ror run Usz or Stupents. 
With a General Introduction on the Principles of Zoology. By 
Proresson HENRY ALLEYNE NICHOLSON, M.D., D.Sc., 
F.LS., F.G.8._ Seventh Edition, rewritten and greatly enlarged. 
Post 8vo, with 555 Engravings. 18s, 

Pall Mall Gazette.—‘ It is the best Manual of Zoology yet published, 
not merely in England, but in Europe.” ‘ 


TEXT-BOOK OF ZOOLOGY. By the Samz. Fourth Edi- 
tion, enlarged. Crown 8vo, with 264 Engravings. 7s. 6d. 
Medical Press and Circular,—‘ This capital introduction to natural 
history is illustrated and well got up in every way. We should be 
glad to see it generally used in schools.” 


INTRODUCTORY TEXT-BOOK OF ZOOLOGY, By the 
Same. Sixth Edition, revised and enlarged, with 180 Engrav- 
ings. 38s, 

London Quarterly Review.— Nothing can be better adapted to its 
object than this cheap and well-written Introduction.” 


OUTLINES OF NATURAL HISTORY, ror Brarnnurs. 
By the Same, Third Edition. ‘With 52 Engravings. 1s. 6d. 
Popular Science Review.—‘‘ There has been no book since Patter- 
son’s well-known ‘ Zoology for Schools’ that has so sone provided 
for the class to which it is addressed as the capital little volume by Dr 
Nicholson.” 


INTRODUCTION TO THE STUDY OF BIOLOGY. By 


the Same. Crown 8vo, with numerous Engravings, 5s, 


A MANUAL OF PALZZONTOLOGY, ror' rum Us or 
Srupents. With a General Introduction on the Principles of 
Paleontology. By Proresson NICHOLSON and RICHARD 
LYDEKKER, B.A., F.G.S., &e. Third Edition, Entirely re- 
written and greatly enlarged. 2 vols. 8vo, with 1419 Engray- 
ings. 63s, 

Geological Magazine.—‘‘ The work furnishes the student with an 
excellent summary of the leading principles of paleontological science 
—by far the most complete which has ever been published in the 
English language.” 


THE ANCIENT LIFE-HISTORY OF THE EARTH. 
By Proressor NICHOLSON. With a Glossary, Index, and 270 
Engravings. 8yo, 10s. 6d. 


Backwoods’ Educational Works. 


LATIN AND GREEK. 


ADITUS FACILIORES: An Rasy Latin Construrna 
Book, wira Comp.ere VocaBurary. By the late A, W. POTTS, 


M.A., LL.D. ; and the Rev, C, DARNELL, M.A. Tenth Edition: 
Feap. Svo, 8s. 6d, 


ADITUS FACILIORES GRAECI: An Easy Greek Con- 


STRUING Book, wirn CompLere VocaButary, By the Same 
Avuruors, Fourth Edition. Feap. 8vo. 33, 


PRACTICAL RUDIMENTS OF THE LATIN LAN- 
GUAGE; or, Latmy Forms anp ENauisH Roors, By JOHN 


Re M.A., LL.D., Rector of the High School of Arbroath. 
Third Edition. Crown 8yo, pp. 164 1s, 6d. 


STONYHURST LATIN GRAMMAR, By Rev. Joun 
GERARD, Feap. 8vo, pp. 199, 3s. 


GREEK TESTAMENT LESSONS FOR COLLEGES, 
SCHOOLS, AND PRIVATE STUDENTS. Wirn Norges anp 
Essays, By the Rev. J. HUNTER SMITH, M.A., King 
Edward's School, Birmingham. Crown 8vo, with Maps. ’ 6s, ” 


CHEMISTRY. 


PROFESSOR JOHNSTON’S CHEMISTRY OF COM- 
MON LIFE. New Edition, revised and brought down to the 
present time. By A. H, CHURCH, M.A. Oxon., Author of 

i , Constituents, and Uses ;’ ‘The Laboratory 


cultural Students,’ &c. With Maps and 1°2 En- 
gravings. Crown 8vo, pp. 618, 7s, 6d. 


PROFESSOR JOHNSTON’S ELEMENTS OF AGRI- 
CULTURAL CHEMISTRY AND GEOLOGY. Fifteenth Edi- 
tion, revised and brought down to the present time, by Sir 
joe A. CAMERON, M.D., F.R.G.S.1, &. Feap. 8yvo. 
6s, 6d. 


PROFESSOR JOHNSTON’S CATECHISM OF AGRI- 
CULTURAL CHEMISTRY. A New Edition, being the 86th 


Thousand, revised and extended by the Same. With Engray- 
ings. 1s. 
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